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4ntf«Bery, tn^ mete pwfeieuiariy, t9 « nttcHed <er 

Appiieacion ppoframe, sueh as Adobe Illustrator*, 
feypieaUy include a program which fenerates a specif ieation of 
« scraan or page's contents in a page description language. 
The apecification, ©r page description code, provides 
instructions a> to how to generate the image in a printer. 
The page description code is feraneferred from the application 
program to a printer, where it is executed to generate a bit 
map of the page. The most commonly used page deacription 
language is PostScript*, which is « maehiaa independent 
languafa produced by Adoba Syatame, Snc, 

An application program page typically eentaina a 
number of data areas with •ithtr graphic or alphanumeric data. 
The PostScript language ineludee commands which define cr 
build -graphiea atataa- fier each of the data areas on the 
f»«ge. These graphics states are set. of default attributes 
auch as angle, scale factor, type font etc. which define how 
data IS to appear on the page. Often multiple graphics states 
«re defined for a single page, with the different states 
corresponding to different data areas on the page. Examples 
of commands that are used in PostScript to build a graphics 
state are: 20 rotate. /Timee-Roman findfont, X4 scalefont. and 
setfont. In addition to commands which build graphics states. 
PostScript programs also include the graphic or alphanumeric 
data which is displayed in the data areas, as well as a print 
command such a. -SHOW-, which causes a bit map to be generated 
tet the date, 

posts... '»««iPtion imguift., including 

postscript, have only been used to print static data pages, 
because they lack the functionality required for variable data 
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printing, m variabie data printing, each page (shares a 
common baekground, and at least one data field in which the 
displayed data changes for each page. Up until now. it has 
not been possible to print pa^es ©f variable data with 
Po8t§Qript, beeause PostScript ie unable to save page 
baclcgrovinds and graphics states from a page speeifieatiQn. and 
reuB§ the aama baokgifound and fraphies states wh«n pFineing 
subsequent pates. Thus, with PostScript, whether the entire 
pa^ft shanked, ©r oniy a sintie item of data en the fif» is 
ehangsd, a new eoetseript pr-ofram is generated t© print aaeh 
separate page, 

For example, if thousands of copies 9f a mass 
msiling advertisement were to be printed, eaeh eepy being 
identical except for the recipient's name and address, it 
would be necessary t© generate a new PostScript program 
defining the page background, and the graphics states for the 
name and address fields, for each new name and address that is 
printed. Hence, to print 50 advertisements, it would be 
necessary to generate 50 PostScript programs which each define 
virtually the same image. 

In general, PostScript programs are very complex and. 
require sxteneive processing to generate and execute. Thus, 
generating a new PostScript program each time a page of 
variable data is printed consumes an immense amount of 
processing time, m high-speed printing systems, it is 
typically the processing time, not the printer hardware, which 
determines the speed at which pages can be printed. 
Therefore, the processing required to repetitively redefine 
the same background and graphics states for eaeh page of 
variable data significantly slows the entire printing system, 

Due to the amount of processing time consumed in 
redefining the page template and graphics states for each new 
page of data that is printed, as well as the resultant effect 
on printing speed, it is desirable to have a method for 
processing variable data wherein once defined, the template 
and graphics states for a page can be stored and reused for 
printing subsequent pages. Further, it is desirable to have a 



method fpr pHmim v^i^bl. d^ta which is cpmpatibia with 

Z T?. ""'^^ description language.. 3U«h 

a. Post.cr.p.. anei which is capable ef processing variable 
data xn a high-speed industrial printing system. 

Summary TnTgniinn 

It is an Qbjsct of 5he prei«nt invention to provide 
a method ler utili.in, variable data with a page description 
unguals, which ena.Xes the template and graphics si fo a 

• «^ that once defined the 

graphics state, can be used to print multiple pages of 
variable data. Further, it is an object ef the present 
invention to provide such a method which is compatible with 
existing page description languages, and which can be used in 
a high-speed industrial printing system. 

by means implemented 
by means of a control task which executes in conjunction with 
a page interpretive program, such as a PostScript program o 

e ete tr^':'"^ ^"^^ ^^-^p^^- code.' 

reserve the graphics states for the variable data areas as 
they are defined by the program. After the interpreter 
program has executed, a merge task is initiated. The merge 
ask associates items of variable data from a data file with 

IZTl ' ^^"^ -^P^ the page 

IceordJ^*"'-'"''"'' ' page. 
Accordingly, in the method of the present invention bit maos 
for multiple pages of variable «n'^ion, bit maps 

Sinai o ^ / . variable data are generated from a 
single page description program. 

page soe^i^^ ^"^^^^^^^^ the generation of a 

page specification in PostScript, or another similar page 

aft :: ^^'^'"^ ^PP^^«"ion program, and'the 
transfer of this specification to a printer Ann^^^i 
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PostScript infeerprecer program in the printer. As the 
interpreter executes , it defines fraphies states for the data 
areas <jn the page. The PoetSeript attributes for a graphics 
seate are stored in a ataek, as they are defined, a© that at 
any fiv«n point in the eede. the stack represents all of the 
PQetS^ript acisFibuteif for the CMrrent ^jraphicf sfcate, 

Wh«n the ^ontrel taik ident^ifies a fifine ©©mmafi<| in 
the epde, eenerei %M\t interrupts the inttrpreter 
deterfflins whether the to be printed is viriafele Uu, If 
the data is variable, the current graphics state, eenaiatint 
of the attributes than exietinf in the staak and jeb speetlie 
attributes which are defined in a 30b file, is linked to the 
data area and reserved in an internal database. Further, 
character bit maps are generated in aeeordance with the 
graphics state, and linked to and reserved with the graphics 
state. After the graphics state and character bit maps have 
been reserved, the PostScript interpreter is resumed at the 
line of code following the print command. 

The interpreter continues executing until either the 
control task detects another print eommand, or the last line 
of code is reached. If a second print command is detected, 
the interpreter is interrupted again and the above steps 
repeated, to reserve the stack contents and job attributes for 
the second data area, and to generate and store a seeond set 
of character bit maps. The control task continues in this 
manner monitoring and interrupting the interpreter program, 
until all of the variable data areas on the page have been 
detected, and graphics states and possibly character bit maps 
for the variable data areas have been reserved in the 
database . 

As the PostScript interpreter executes, a bit map of 
the non-variable background graphics and text, otherwise 
referred to as a "template", is generated for the page. At 
the last code command, which in PostScript is typically 
"SHOWPAGB," the control task terminates the PostScript 
Interpreter, and reserves the template in the database. 



The Mfge c»,k is miU>tM « print varisbU 

".ra.. the d.t. bxt map into th, t.™pl«.. Atl.r th. bit n»p 
«t«.v« a„,th„ 9„phi« .t.te for the te^pUte and repeat. 

<.orre.poni to v.ri.ble a.t. .re., on th. p.g., the ™rge t.,lc 
output, th. lini,h,d ™p lor th. p,j. ^ ' 

. v**"" *«" b..n printed, th. 

a«i« i*...!.; ««"»lat. Irom th. datsba... and 

d«ab«. °' -«i•W«^«a Jrom th, 

",ia. in th. rteord, tn aoeordaao. with th. ranrved orashi.. 

.! hit ™p. tor th. variabl, 

data m th© merae file i = ^ '^^-i^a.aoA* 

vari«hi« 'P*^^ printed for each 

variable data record in the file. 

in that « invention is advantageoua 

def ned for a variable data page, they can be reused to print 
multiple pages of variable data with ««w » • • , 
^Witionai proeeaaing. * ^"'^"'^'^ 
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A^eoxrdingly, it; is m Qteje^t of the pre^^nt 
invention provide a metho(S lo3? pjfinting va^iaible dg,fea with 
« piige Qie^cirip^i^n language; a mcatihod whieh inc^eai^es 
spe<id at which variable data pa^ei mn be prin&ad; a methed 
whiqh enables the prin^inf attributeg for a pa^e bti aavad 
and uaed ^q? pointing multiple pag«ia ^$ da^a; anel a mtihea 
whieh i^ (?empai^ible with ©xiasing pag^ dtaeripfeien languaftie 

invent will b@ apparent fjrtsm th? f^^ll^wing <ii!fi(griptienc &h9 
aec©mpanyinf 4rawifif» and the appe^ndaoi elaima. 

Fig, 1 is a data flow diagram illuatrating the 
preferred embodiment of the method of the present invention; 

Pig. 2 I© an example of a variable data page 
generated in acqordance with the method of the present 
invention. 

The present invention provides a computer* 
implemented method for reaerving graphiea states « which 
enablea a page description language to be used for variable 
data printing, in aqeordance with the present invention, 
graphics states deseribing variable data areas are generated 
by a page interpreter program and reserved in an internal 
database. The graphics states are later accessed from the 
database and used for printing variable data pages. The 
method of the present invention can be employed with a 
conventional page description language, such as Postscript, to 
enable variable data pages to be printed with a minimum amount 
of processing. 

As shown in Pig, i, an image containing text and/or 
graphics data is created at a workstation 10, using a graphics 
application program such as Adobe Illustrator^. As the image 



smu%»i. the sppUeaUen wr^wrm <iispUys the image sa ^he 
wiarks^aUea .e^t«R. Whtn iwate i« eemplete and ^^aeiy 

14 .M.aue.i , ^^^^^^^ ^j^^ 

feh. X, to initiate .h. Pa^e5..ip, in.a^.e.er p.otra«, 

14 and a mar^t U.k 16, The control ta.k is initiated upon 

IZTT ^^'^ ^^"'^'^"^^ coordinates the 

vax-iable data printing. 

As the PostScript interpreter 14 executes, it 

defxnea the Postscript graphics atate attribute, for the page, 

These attributes can include the si,e, font, position, 

orientation, and location in which the graphic or toKt data is 

t« appear on the page. The specifici of the attributes which 

available .n ..attcript to daUne how data is to appear en 

* pas. would be waU-kBOw« to one skilled in the art. 

Therefore, further daieription of these Peatioript attributaa 
ia net previ^ad, ^ •'•v.»:*bu6bb 

.h. . . ^'T"*'"' ***** ?c»t6.«ipt .ttributae, namely 

region, haa been a^anded in the present invention te 
allow or variable data printing, m the mathed of the 

boundar.es or extent to which a variable data graphics state 
wUl be allowed to effect a page. The graphics state extent 
is *n xnv„ible boundary which acts as a clippath for the 
fr!I' ^IT""' * particular graphics state 

state. The regxon of the graphics atate extent is defined 
wathout altering Poat.eript, by using an ordinary shape, which 
is created as part of the i„age. to define the «gion L 

ax ant as""'";' * "preaenting the 

extent as part of the page image, and apecifie. a particular 
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%H9w»v e^ioF or gray ieai« for tlie sHepe. Thiis. the spciet 
eoul4 iRelude a medium f^ay scale ?eefeanfle in the upper 
left-hand corner? of the page, with the houndaries of the 
3r9ee«nfl# x'^prsseR^in? ehe mant whieh i?h« «Pti»& has «lefin«i 
fep e.h« arftpHies stat;« ^epitione^ ^het @9ifR«ir ehe pa^e, 
the mtiium gw^y a^aXf will then x>«|p;riisent ^h» mn»^ eeler. 
aa^ wiu ^3 spesifi84 as eha triffe^ Uv the yefien attriteute 
in « j©h filg i@ in the pfimter i?. 

In a^4iti9n. a Bgeend paafameter in the jpb fiit m 
ean be used te fpaeify whetiher the rectangle ©houid appear ©b 
the page, or whether it is being used only to define a 
graphics state extent. Thus, if the artist also wants the 
medium gray scale rectangle to appear en the printed page, 
this parameter enables the color to act as a trigger, yet not 
inhibit the artist's design. When the rectangle is 
interpreted during the method of this invention, the control 
task will detect the trigger color and will save an 
"invisible" boundary represented by the rectangular as part of 
the graphics state. 

As the Postscript attributes are defined, they are 
pliesd in a staclc, when a new attribute is defined, it is 
added ts» the top of the ataeH. When an attribute is deleted, 
u IS removed from the etaek, The combination ©« all ©f the 
attributes located in the stack at any point during the 
ejceeution of the PostScript interpreter 14 constitutes the 
"current" graphics state for the page. 

When Che interpreter reaches a print command, such 
as "SHOW" in PostScript, the command triggers the control task 
to interrupt the interpreter program. During this 
interruption, the control task interprets data in the 
PostScript file U and reserves a graphics state if the data 
i« variable. Normally in a PostScript file, data which is to 
appear on the printed document is enclosed within parentheses. 
Thus, the control task identifies data in the file li by 
locating parentheses in the code. 

After the control task identifies the data, it 
interprets the data to determine whether it is static data, 
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whi^h i« Ije part of the page tempUte, variable dgta 

inUfpret the dau, the control task first rea«is the 4ata 
Aooatid in th* par«ntihw«e and compares the data with a Uet 
e« Uteyal dau fringe stored in the job fiu ig. Tht job 
«U« M eontains a Ust of data atringp which are ea«h 
«?8oc!iated with the name of a graphics state and ite 
corresponding data field in a merge filo ?e. m the preferred 
embodiment, the ^raphi.. state name is the same as the field 
name in the merge file 20. The merge file 20 contains variable 
data arranged in records, with each reoord corresponding to a 
different page. Each record contains one or more data fields, 
oaa! T «^-««P-d to separate variable data areas on the 
page. The Ust of data strings and associated graphics state 
names « entered in the job file is by the print operator 
Praor to initiating the print job. if the data from the 
Ppstscr.pt file u matches a data string in the job file 18, 
the control task replaces the data from the file ii with the 
graphics state name associated with the matching data string. 

Postscript fil, ,nto a variable data field, by substituting a 
graphics state field name for the static data in the file 
J:'' * «'^^*i™^'^t. the graphics state name 

ost^~!,^:^^'*^* '''''''' ^^^-^^^ ^'^^'^ 

Postscript file 11. by making the name part of the image that 

117.:T1 T '''''''''''' '^'^ e^odiLnt 

>" to eir r' ^'^^^'"^ '""^ - "« 

>> . to enable the control task to identify the data as 

strir' ''^'^ ^h-n an ordinary data 

atrxng. Thus, to define the graphics state -ADDRESS" within 
he Postscript file n, the following would appear before a 
Show command in the code.- M«ADDRESS», ^ . ThL second 
embodiment is advantageous in that it does not require the 

Z7'ulT r ""'^'^^ '''' ^^^^ ^ t^^e 
graohiL J ''^''^ coordinating the 

graphics state and field names between the merge file 20 and 
the application program. ana 



If fehe ejonfcjFol t^aak eli6si7ioin@9 that feh« im^^ 
eerr^epaads t» a variable area, it seags fche eurrese eontents 
o€ the fraphi«55 state staek t© ^etepnine the attrifeutee %o 
uaed for printing aata in that area. In addition to the 
Postscript attjfibuces specified in the staek. the fjraphies 
state ean also include attributes whieh are specifically 
tailpred to variable data printing. These additional 
attributes can either appear after the graphics state name 
inside ^ "show" command, if the graphics state is defined 
directly in the PostScript file, or ean be specified in the 
job file iS prior to ejciecution of the print job. These 
additional attributes speeify how the variable data is to bd 
positioned within the graphics state, The following is a list 
of the variable data attributes which can be specified for a 
print job: 

Heme: 

A label used to identify the data to which the 
graphics state applies. A single datum may be 
inserted into more than one graphics state so 
this attribute is not unique to a single state, 
Olyphs > 

A list of character glyphs, both attributes and 
images, which are available for use in the 
graphics state, (e.g. an alphabet of 7? point 
Times-Roman bold italic characters) . 
Static Data: 

Data to be used in the event that variable data 
is not available. 
Identification ( 

A number used to uniquely identify a graphics 

state . 
Justification; 

How to handle the text left to right - left 

border, right border, centered or justified. 
Alignments 
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H©tf piaee the text; vertiealiy in the 

Word WjTftppii^g: 

$«],96t9 a word wiraippin? alforithm. 

Bynamie Refieejeation: 

laf©jfmatiQ» en how %9 datesnnina tha 
jragiaferation Han one paf@ t© the next. 

Th© manner in whieh fefes feitmap werfra t;ak@9 
Blaee. ?hi« ia o»a of «evei?» feinapy QeiBteinatien 
esehaiQuaa , 

A proeaduro (or pvoffram) uaed to msBipulati she 
variable data juae bafore tha 9raphiea atata ie 
applied. 

Baea Seiestiens 

WhiQh pQrtiona of the variable data to uaa. 

IJndajrline : 

Seleqta underlined text. 

Wbej^ the control task is triggered to reserve « 

graphxca atate. the above liated attributee. if specified, are 

eo^.nad w.th the Poatacript attributes from the 1.0^, ^^ 

^ro.^the Postscript file u or the job file l« such as shown 

fer the eurrent fraphics atate, it may inatruet PoatSeript to 

«eha 26 oonaiat. of a oharacter bit map for each of the 
•iphanumarie eharaetara A-z and 0-9 generated in the font 
fPecified the graphioa atate, After PostScript has 

rr-rf.^'i '''' ^p"' bit 

maps « the font cache 26. the font cache ia linked to the 
graphics state 22, and reserved in the database. After the 
control task has reserved the current graphics state 22 Z 
the font cache 26 in the database, it resumes execution of the 



l^estSeript 4nterpfefe@r 14 at the I4.pst line of a^^e afesr tfee 
prin£ or "SHOW" eommsn«i, 8© ehat the princ ecjmmaad is not 

After eh« 4ntftrpr«ter is resumed, it eentiRUig 
^e«iniBf graphics state attributes for the page, until the 
eontrol tank detect a another print or "SK©W" eommand. Upon 
detecting another print eemmaad. the contrel task again 
interrupts executian ©f the interpreter, and determines 
whether the dat« An the PestSeript file U eerreeppnds t© a 
variable dat^a area, if the dsta eerreeponde t© a variable 
dafta area, the control task afain substitutes a fraphies state 
name from the job file 3.8 for the data in the PostSeript file 
li, and reads the sraphies state attributes from the staek and 
job file. The control task also inetruets Posticript to 
generate another font cache, if the attributes of the current 
graphics state differ from the attributes of previously 
reserved graphics states. The current graphics state and font 
cache are then linked, and reserved in the database under the 
second graphics state name from the job file 16, such as shown 
at 24, If the data does not correspond to a variable data 
area, the control task resumes execution of the interpreter at 
the print command, so that a bit map for the date can be 
generated and added to the template. 

At the final line of eode, the template is complete, 
and inoerperatee all of the static text and graphic data that 
is to appear on the printed document. At this point, the 
control talk ttrminates the interpreter, and saves the 
template to the database such as shown at 28, in PostScript, 
the control task is triggered to save the template by the 
I'SHOWPASB" command. 

9ince the control task of the invention operates 
externally of the Postscript interpreter, the method of the 
present invention enables bit maps and graphics states to be 
generated by the interpreter in a conventional manner. 
However, rather than printing a completed page map at the end 
of the interpreter program, the method of this invention 
reserves the page maps, character bit maps and graphics states 



Alter Khe infes^jreeer his teiminsted the 
BW'WSM™,,^ Wish iwp. « v.rt,M, th, 

£i!^r . " th. „a„„ o£ the d«a 

Sields and nnrvad grapbiea atau. whi.h .™ 
tha ael.r.r.d . , V. wMeh are associated with 

tn. aelaeted tampUte era. the merge til, so. 

.«te e„ thr^r.r™ ^"""^^ " "rat graphio. 
««e e„ th, pas., the ™rje t.ak IS .e«..e, the merse £U, 

« I, the Uald namaa are name and number, 

tit™, u ,.„,rac,d. J ir:::,:r::trs.X;. 

"9«n corr.,p,„dt„, to the graphic, atata, by «m ' t^. 
*.t. btt ™p over the axi.tln, template btt m^p ' 

into th. t^^!."".!*" >«" ™rged 

m. 'rtr! ' r""" ^^^^ 

tiAe 20, If a second variable area ey^.i... ^» -w 

^ , area exiate on the page. The 

Ne« !^ ' " ••«■«' ""i'bl. area. 

u.in, thi. nam,, th. m.,,. taalc i, .g.t„ 'he 



nm&^ fH^ tn^iPfs^i t^^ek ^6 thm 9^m^^t%e ^ ^it; m&p iQx 

v^risl^le d^Eft gr««LSF f^x tempii^t, ^^^riiving frftphigii 
8ta^$i« and ehaspa^ee^f bit ^ap^ corresponding tQ &h@ vai^ialglt 
a^^ae, ageeeaing variable data from the ma^^f^ fila 85* aiid 
gen^fafeing feit map© for variable data, until bit mapa hava 
bean gane^at^d and merged tox all of the variable data to be 
included on the page. When a bit map ha3 been generated for 
each variable data area, and merged with the template 29, the 
pagemap is output for printing as shovm at 29. 

The merge task 16 then proceeds with printing a 
second page uaing the aame template and graphiea atatea, but a 
different variable data record in the merge file 20, To print 
the eecond page, the merge task 16 retrieves a "clean" 
template from the database. Nejct, the merge task 16 again 
identifies th§ name of the first variable data area for that 
template and retrieves the graphics state of the same name. 
Than, the merge task 16 reads the data for that field from the 
second record of the merge file 20 i and genaratas a bit map of 
the data using the retrieved graphics state attributes and 
character bit maps* Once the bit map is generated* the merge 
task 16 merges the bit map into the template by writing the 
bit map over the template at the location defined by the 
graphics state. 

The merge task 16 then continues processing in this 
manner until bit maps have been generated and merged into the 
template for all of the graphics states reserved for the page. 
After all of the bit maps for the second page have been merged 
into the template, the page is printed. The merge task 16 
continues, repeating these steps for each record of data in 
the merge file 20, until all of the variable data records have 
bean printed on a page. 

Figure 2 shows a variable data page printed in 
aeeordanee with the method of this invention. On this pa9a« 



the <tafi6 HmUo 36 s? «re aetftie fields wbieh sre ©are el 
«ihe |»«9t e8«^lae«. The data field 34 containing eh« n^m^ 
"WilUtm" i9 ft variable data field, piff^pent names sueh ii 
Miijfk or 8am, from eh« marge nu 20. a?re printed in this field 
sn 6Uk«e(|uan( p^^^a. fh© few, angle and celor eenerai& in 
whieh "William.- is displayed are all aapee^. t,h. graphiea 
aute whieh ware defined and stored during the stepe of the 
present invention. 5ata field 3^ which contains the number 
"00407727" ia a second variable data area on the page. Again, 
the «ata dispUyed in this area varies on each page, depending 
upon the contents of the merge file 20. 

While the method described constitutes a preferred 
embodiment of the invention, it is to be understood that the 
present invention is not limited to this precise form, and 
that variations may be made without departing from the scope 
of the invention. 

What ia olaimed Isi 
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I. h m^th©d tow g^nm^nim ^ ^i^ map iuiij^feiw |er HifJ^^ 

spied prinfeing plitte-mikiRf eem|Jjfi6i?if the $9^iip@ : 

reserving multiple graiphic^ statee f^r e«iQh a:r«i€L 
of vftrisbl^ clsfcta upon executing the cpde; 

(e) retrieving variable dlata; 

(d) aesoeiating the variable data with one more 
graphiea «$tate@; and 

(e) generating a bit map uaing the vai^iable data and 
gs'apHicra ^tatee* 

2^ The method of claim l whertin eeid step reserving 

multiple graphics states for each area of variable data 
includes the steps o£ 

identifying variable data areas ; 

linking graphics states to eaeh of said data areas; 

generating character bit maps for said graphics 
states; and 

linking said character bit maps te said graphics 

states. 

3. The method of claim i wherein said step of reserving 

multiple graphics states further includes the step of 
reserving said linked graphics states and character bit maps 
in a database. 

4* The method of claim 3 wherein printing attributes 

are defined and stored in a stack during execution of said 
code, and wherein said stack represents one of said graphics 
states. 

5' The method of c?laim 4 wherein said step of reserving 

multiple graphics states further includes interrupting said 
code execution prior to a print command to save said graphics 
states to said database. 
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fhe washed of ei^ipi § whgfein m»w sUi ffspHii^ 
n^ti9.9 have seered, aei^ m@ehQ4 inelu4$g th« ©f 
yesuming said ^o^e execution afee? said print eommaRd. 

The meshed of elsLim € wherein said ^^tp 
generating ehajTsetep bit m^a ineludes the steps : 

reading said prijating attributes from aaid staelc; 

and 

genaratinir bit mapii aJphanumefies sharaeters in 
eeeerdan^e with said attyifeufcee, 

8. fh© mthoA ©f elaiin ? wheirein the itep ef 

idmilyinf variable data areas ineiudeai 

identifying text in said eodej and 
aubatitutinf a field name for aaid text in said 

eede. 

9- The method ©f elaim e further includinf the n^m 

ef J 

interruptincf execution of said code upon identifying 
a print eomraan4; 

comparing aaid text to a list of field names; and 
eubsfeituting one of eaid field names for said text 
in said eode. 



10^ The method ef eiaim 9 wherein the atep of 

iiatermininf a variable data field further eompriees; 

storing a list of said field names in a job filei 
aoetssing said job file upon interrupting said cede 

exeeueion) 

comparing said text to eaid list, and upon matehinf 
one ef said field names with said text, substituting said 
field name for said text in eaid eode; and 
resuming execution of said oode. 



11. The m^5h©4 of claim 10 whespein said atepi^ 
ret-:pieviHf va^piafele data s^nd ^osioeiating the variataie 4^ta 
with one or more gjrstphies states includles: 

identifying a vaariabie dftta *rea for si^id template; 

ret¥i«»vin9 graphiea citat^s and qharia^ter bit map? 
linked to said variable dat« as*®^; 

a^eessinf a fil@ ^mt^iniBg varia]^^^ d^t^; 

3faadini vanfisfeli dit^ frow ^aid file? and 

fiiB^rating a bit map @did va^ia)sl<i dt^t usii^g 
mi4^ ehar&ettir bit mapa and aaid fraphi€€ stata@. 

12. Th§ mtsthqd elaim 11 whurain said 9t§p@ 
rapaatad tot aagh area o£ vaifiabla data aaao^siatad with adid 
tamplata . 

13. The method q£ claim 12 wherein ^aid code xm 
activated by a control task in aaid printer, and wherein said 
control task interrupts said code execution upon identifyingr a 
print command. 

14. A method for generating a bit map suitable for high- 
speed printing or plate'^making comprising the steps of: 

(a) generating a page description code representing 
a template; 

(b) identifying variable data during execution of 

said code; 

(c) interrupting execution of said code prior tc a 
print command; 

(d) identifying a graphics state for said data; 

(e) generating character bit maps in acccrdanee with 
said graphics state; 

(f) linking said graphics state and said character 
bit maps with said data area; 

(g) reserving said graphics state and said character 
bit maps in a database; 

(h) resuming execution of said code beyond said 
print command; 



ii) 5?eie«faeing ^fe^pg fe»-h until exeeutioo e€ saia 

(k) i4m%iiyin^ 9 va^iabi* data ares fee sata 
«ei|)liiti» Ireqa esU uUt 

tsr viriftiiie i§^& ar««; 

(m) feaiinf 4a«^ t>@nt saU 

(ft) gisa^feftin^ i feife wap ef mi4 data uii.i^ gaU 

(o) Riijfgiaf ^aid teie msp ine© said templsct; ani 
{») i?«i6era6iRf age^s js^e Isr all va^iafel* daea 
«Mas said e^emplatiB. 

15- The WBthQiS of qiaim 14 whtrain said at«p of 

idenfeilyin^ variable data further eoni|>risee the ateps ef , 

comparing eode data to a list of data strings, each 
of said data atrinfa being assQciated with a variable data 
name; and 

aubefeituting one gaid names frem said list fes 
•aid data in aaid eede. 
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